Global analysis of a plasmid-cured Shigella flexneri strain: new insights into the interaction between the chromosome and a virulence plasmid.
Shigella flexneri is an important human pathogen that causes dysentery, and remains a significant threat to public health, particularly in developing countries. The virulence of this pathogen is dependent on an acquired virulence plasmid. To investigate the crosstalk between the bacterial chromosome and the exogenous virulence plasmid, a virulence plasmid-cured strain was constructed using plasmid incompatibility. The global patterns of gene expression of this strain compared with the wild-type strain were analyzed using 2-DE combined with MALDI-TOF MS. Most known virulence factors of S. flexneri were identified in the 2-DE gels. Interestingly, the expression of the glycerol 3-phosphate (glp) regulon-encoded proteins was increased when the virulence plasmid was absent. Microarray analysis confirmed that regulation occurred at the transcriptional level. Purification and identification of DNA binding proteins with affinity for the regulatory region of the glp genes revealed that regulation mediated by the virulence plasmid to control the expression of the glp regulon might in turn be mediated by protein GlpR. To our knowledge, this is the first study analyzing the interaction between a pathogen chromosome and a virulence plasmid at the proteomic level.